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N'-(3,5-Dibromo-2-hydroxybenzylidene)- 
4-nitrobenzohydrazide methanol 
monosolvate 



b = 13.602 (2) A 
c = 17.230 (3) A 
B = 106.816 (3)° 
V = 1699.6 (6) A 3 
Z = 4 

Data collection 

Bruker SMART IK CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
T min = 0.327, r m „ = 0.357 



Mo Ka radiation 
fj, = 4.80 mm -1 
T = 298 K 

0.30 x 0.27 x 0.27 mm 



10168 measured reflections 
3685 independent reflections 
2011 reflections with / > 2a(l) 
Ri„, = 0.075 
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Refinement 

R[F 2 > 2a(F 2 )} = 0.049 

wR(F 2 ) = 0.103 

5 = 1.00 

3685 reflections 



227 parameters 

H-atom parameters constrained 
Ap max = 0.53 e A~ 3 
^Pmm = -0-52 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 298 K; mean tr(C-C) = 0.007 A; 
R factor = 0.049; wR factor = 0.103; data-to-parameter ratio = 16.2. 

The title compound, C 14 H 9 Br2N 3 0 4 CH 4 0, was obtained as 
the product of the reaction of 3,5-dibromosalicylaldehyde with 
4-nitrobenzohydrazide in methanol. The benzohydrazide 
molecule is nearly planar, with a maximum deviation of 
0.126 (2) A. The mean planes of the two benzene rings make a 
dihedral angle of 9.3 (3)°. Intramolecular O— H ■ N and O — 
H ■ Br interactions are observed in the benzohydrazide 
molecule. In the crystal, pairs of adjacent benzohydrazide 
molecules are linked by two methanol molecules through 
intermolecular O— H ■ O and N— H- ■ O hydrogen bonds, 
forming a dimer. 

Related literature 

For the biological activity of benzohydrazide compounds, see: 
El-Sayed et al. (2011); Horiuchi et al. (2009). For coordination 
compounds involving benzohydrazides, see: El-Dissouky et al. 
(2010); Zhang et al. (2010). For standard bond lengths, see: 
Allen et al. (1987). For related structures, see: Suleiman 
Gwaram et al. (2010); Dai & Mao (2010); Ban (2010). 




Br 



Experimental 

Crystal data 

Ci 4 H 9 Br 2 N 3 0 4 - CH 4 0 Monoclinic, P2Jc 

M r = 475.10 a = 7.576 (2) A 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


Ol-Hl-Nl 


0.82 


1.94 


2.642 (5) 


143 


N2-H2- ■ 05 1 


0.90 


1.91 


2.800 (5) 


169 


05-H5-02" 


0.82 


2.24 


2.991 (6) 


153 


05-H5-Br2 


0.82 


3.09 


3.708 (4) 


134 


Symmetry codes: (i) x 


, -y + 1, z - |; 


(ii) -x + l,y- 


-|, -Z+i- 





Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

This project was sponsored by the Natural Development 
Foundation of Hebei Province (B2011204051), the Develop- 
ment Foundation of the Department of Education of Hebei 
Province (2010137) and the Research Development Founda- 
tion of the Agricultural University of Hebei. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: QM2019). 
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A^-(3,5-Dibromo-2-hydroxybenzylidene)-4-nitrobenzohydrazide methanol monosolvate 
X. Zhou, S.-T. Gao and J.-J. Ma 

Comment 

Benzohydrazide compounds are well known for their biological activities (El-Sayed et al, 2011; Horiuchi et al, 2009). 
In addition, benzohydrazide compounds have also been used as versatile ligands in coordination chemistry (El-Dissouky 
et al, 2010). As a contribution to a structural study on hydrazone compounds, we present here the crystal structure of the 
title compound. 

The compound contains a benzohydrazide molecule and a methanol molecule, as shown in Fig. 1 . The bond distances 
and angles are within normal ranges (Allen et al. , 1987) and are agree well with the corresponding bond distances and angles 
reported in closely related compounds (Suleiman Gwaram et al, 2010; Dai & Mao, 2010; Ban, 2010). The benzohydrazide 
molecule is nearly planar, with a maximum deviation of 0.126 (2) A. The mean planes of the two benzene rings make a 
dihedral angle of 9.3 (3)°. 

In the crystal structure of the title compound, the adjacent two benzohydrazide molecules are linked by two methanol 
molecules through intermolecular O — H-0 and N — H-0 hydrogen bonds, to form a dimer (Table 1, Fig. 2). 

Experimental 

To a methanol solution (20 ml) of 3,5-dibromosalicylaldehyde (0.1 mmol, 28.0 mg) and 4-nitrobenzohydrazide (0.1 mmol, 
18.1 mg), a few drops of acetic acid were added. The mixture was refluxed for 1 h and then cooled to room temperature. 
The white crystalline solid was collected by filtration, washed with cold methanol and dried in air. Single crystals suitable 
for X-ray diffraction were obtained by slow evaporation of a methanol solution of the product in air. 

Refinement 

H2 atoms bonded to N2 was located in a difference map and refined with distance restraint to 0.90 (1) A. Other H atoms 
were positioned geometrically and refined using a riding model, with C — H = 0.93-0.96 A and with (7j S0 (H) = 1.2(7 eq (C) 
andl.5f/ eq (0 andC15). 

Figures 



Fig. 1. The molecular structure of the title compound, with displacement ellipsoids drawn at 
the 30% probability level. 
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Fig. 2. The packing of the title compound. Hydrogen bonds are shown as dashed lines. H 
atoms not related to the hydrogen bonding are omitted for clarity. 



iV'-(3,5-Dibromo-2-hydroxybenzylidene)-4-nitrobenzohytlrazitle methanol monosolvate 



Crystal data 
Ci 4 H9Br2N304-CH 4 0 
M,- = 475.10 
Monoclinic, P2\lc 
a = 7.576 (2) A 
b= 13.602 (2) A 
c = 17.230 (3) A 
(3= 106.816 (3)° 
V= 1699.6(6) A 3 
Z=4 



F{0Q0) = 936 

D x = 1.857 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 1293 reflections 

6 = 2.5-24.5° 

H = 4.80 mnT 1 

7/=298K 

Block, yellow 

0.30 x 0.27 x 0.27 mm 



Data collection 



Bruker SMART IK CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 

T min = 0.327, T max = 0.357 

10168 measured reflections 



3685 independent reflections 

20 1 1 reflections with I > 2a(7) 
R int = 0.075 

®max — 27.0 , 0 m j n — 2.5 

h = -9-^9 

k = -15->ll 
1 = -22^13 



Refinement 



Refinement on F 
Least-squares matrix: full 

R[F 2 > 20CF 2 )] = 0.049 

wR(F 2 ) = 0.103 

S= 1.00 

3685 reflections 
227 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w=l/[o 2 (F- o 2 ) + (0.P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 
(A/0) max = 0.001 

Ap m ax = 0.53 e A~ 3 
Ap min = -0.52eA" 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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H5 

C15 

H15A 

H15B 

H15C 
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0.3336 (8) 
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0.094* 
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0.094* 



Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 

Brl— C3 
Br2— C5 
Ol— C2 

01— HI 

02— C8 

03— N3 

04— N3 
Nl— C7 
Nl— N2 
N2— C8 
N2— H2 
N3— C12 



1.890 (5) 
1.898 (5) 
1.341 (5) 
0.8200 
1.212(5) 
1.214(6) 
1.213 (6) 
1.280 (6) 
1.389 (5) 
1.352 (6) 
0.9035 
1.483 (6) 



C5— C6 
C6— H6 
C7— H7 
C8— C9 
C9— C14 
C9— C10 
C10— Cll 
C10— H10 
Cll— C12 
Cll— Hll 
C12— C13 
C13— C14 



1.368 (6) 
0.9300 
0.9300 
1.505 (6) 
1.383 (6) 
1.396 (6) 
1.381 (7) 
0.9300 
1.355 (7) 
0.9300 
1.379 (7) 
1.374 (7) 
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C4 — C3 — Brl 


1 1 O ^ fA\ 

116.4 (4) 


PI PI D .- 1 

C2 — C3 — Brl 


i in i //i \ 
119.3 (4) 


pi p^i pc 
C3 — C4 CD 


1 1 O Ct fA\ 

ii6.y (4) 


pi p^i u/l 
C3 — C4 H4 


1 in £. 
12U.0 


PC A U A 

CD — C4 H4 


1 in £. 
12U.0 


p/: pc p/i 
Co — CD — C4 


1 in c (A \ 
12U.D (4) 


p*; pc d ,.i 
CO — CD — rsrz 


1 in i t a \ 
12U.2 (4 ) 


p^i pc d .1 
C4 — CD — Br2 


1 1 n i l a \ 
liy.3 (4) 


C5— C6— CI 


121.1 (5) 


C5— C6— H6 


119.4 


CI— C6— H6 


119.4 


Nl— C7— CI 


121.3 (5) 


Nl— C7— H7 


119.4 


CI— C7— H7 


119.4 



nn nil 

C 1 3 — rl 1 3 


U.V3UU 


v 1 1 1 1 1 1 


ft tnftfl 


05 — C15 


1.420 (6) 


05 — H5 


0.8200 


C15 — H15A 


0.9600 


C15 — H15B 


0.9600 


C15 — H15C 


0.9600 


p.1 ro mi 

U2 — Co — JN2 


1 11 c /c\ 

123. D (D) 


p.1 ro pn 
(J2 — Co — C9 


111 o /c\ 

121.6 (D) 


mi po pn 
JN2 — Co — C9 


1 1 A H /C\ 

114./ (p) 


pn pn pin 
C 1 4 C9 — C 1 U 


1 1 n "7 fz\ 
119./ (5 J 


P1/1 PQ PO 

c 14 — cy — Co 


1 11 1 fc\. 
ili.l (D j 


pin pn po 

ciu — cy — Co 


i 1 1 n / z\ 
1 1 / .U (j) 


p 1 1 p 1 n pn 

cn — ciu — cy 


1 1 n o 
liy.6 (D) 


pii pin um 
Cll — CIU — H1U 


i in i 
12U.1 


po P1 n ui n 
cy — C 1 U — h 1 U 


1 in 1 
12U.1 


pii P11 pin 
C12 — Cll — CIU 


i i n i 
liy.2 (D) 


P11 P11 ui 1 

C12 — Cll — nil 


1 in a 
12U.4 


pin P11 ui 1 
CIU — Cll — nil 


1 in a 
12U.4 


pii pii p 1 1 
Cll — C12 — C13 


1 ii i fz\ 

III. 1 (D) 


P 1 1 P 1 1 Ml 

Cll — C12 — JN3 


i i n £. 

1 iy.6 (D) 


P 1 1 PII Ml 

C13 — C12 — JN3 


1 1 O 1 

116.2 (D) 


pn pii pii 
C14 — C13 — C12 


1 1 n 1 
liy.l (D) 


pii P11 uii 

C 14 — C 1 3 — ti 1 3 


1 in c 
12U.D 


P11 P11 nil 

C12 — C13 — H13 


1 in c 
12U.D 


pii pn pn 

c 1 3 — c 1 4 — cy 


1 in n 
12U.U (D) 


pii pn un 
C13 — C14 — H14 


1 in n 
12U.U 


pn pn ul A 
cy — C 1 4 H 1 4 


1 in n 
12U.U 


PK PC UC 

C1D — UD — HD 


1 nn a 

iuy.4 


05— CI 5— H15A 


109.5 


05— CI 5— H15B 


109.5 


H15A— CI 5— H15B 


109.5 


05— CI 5— H15C 


109.5 


H15A— CI 5— H15C 


109.5 


H15B— CI 5— H15C 


109.5 



Hydrogen-bond geometry (A, °) 



D—H-A D — H 

Ol— Hl-Nl 0.82 

N2— H2-05' 0.90 

05— H5-02" 0.82 

05— H5-Br2 0.82 



Symmetry codes: (i) x, -y+3/2, z-1/2; (ii) -x+1, >>-l/2, -z+3/2. 



R-A D-A D—H-A 

1.94 2.642 (5) 143. 

1.91 2.800 (5) 169. 

2.24 2.991 (6) 153. 

3.09 3.708 (4) 134. 
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